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Introduction  
 

In Year 12 you will be starting the ‘OCR A Level Computer Science’ course.  This qualification is split 

into three units: 

1. Computer systems (40%) 

2. Algorithms and programming (40%) 

3. Programming project (20%) 

One of the main tasks at the beginning of the year will be to develop your skills and knowledge of 

programming.  The aim of this bridging project is to build your programming skills and project report 

writing skills. 

Task 1 – Binary / decimal converter 

Design, code, test and evaluate a program in Python that will convert between binary and decimal. 
 
For the decimal to binary converter the program should accept a positive value and output the 
binary equivalent. The system need only be tested for values up to 255. 
 
One method for converting from decimal to binary is shown below. 
 
To convert the decimal value 43 to binary: 
43 ÷ 2 = 21 Remainder 1 
21 ÷ 2 = 10 Remainder 1 
10 ÷ 2 = 5 Remainder 0 
5 ÷ 2 = 2 Remainder 1 
2 ÷ 2 = 1 Remainder 0 
1 ÷ 2 = 0 Remainder 1 
 
Once the result is 0 the remainder values form the binary equivalent of our decimal number 43 
decimal = 101011 binary. 
 
For the binary to decimal converter the program should only accept valid inputs (a series of 0s and 
1s), and output the decimal equivalent. The program need only be tested for inputs of up to 8 binary 
digits. 
 
One method for converting from binary to decimal is shown below. 
 
To convert the binary value 1101 to decimal: 
 
Take each value in the binary string starting at the right-hand end, the least significant bit, and 
multiply by 1 then 1×2, then 1×2×2, then 1×2×2×2 etc. 
1 × 1 =1 
0 × 1×2 =0 
1 × 1×2×2 =4 
1 × 1×2×2×2 =8 
 
Add the decimal values to get the decimal equivalent of 1101, which is 13.  
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Task 2 – Adding binary numbers 

Design, code, test and evaluate a program in Python that will accept two binary values (up to 8 
binary digits) and output their total in binary. The output should not contain any leading zeroes. 

 

Task 3 – Binary logic 

A food vending machine accepts 10p, 20p, 50p and £1 coins. 
 
One or more coins are inserted and the current credit is calculated and displayed. 
 
A product is selected from those available. The system checks to see if there is enough credit to 
purchase the product chosen. 
 
If there is not enough credit the system displays an error message. 
 
If there is enough credit it dispenses the product, updates the credit available and displays the 
remaining credit. 
 
Further selections can be made if there is enough credit. 
 
The vending machine simulation should have five products and prices. 
 
Design, code, test and evaluate a program in Python for this simulation. 

 

What you are expected to submit 

On the first lesson back after the summer holiday, you will be expected to submit a report showing 

the work you have done on the three tasks.  This should include: 

 Evidence of designs (e.g. success criteria, algorithms and testing plans) 

 An explanation of how you developed the solution, including annotated screenshots of the code 

 Evidence of testing to prove that your solution meets each of the success criteria, including 

annotated screenshots of the results i.e. showing the code working) 

 A full evaluation of each solution / completed task, explaining how well it meets each of the 

success criteria and suggestions for improvement  

References 

W3Schools website (Python tutorials):  https://www.w3schools.com/python/ 

CodeAcademy (Python interactive course):  https://www.codecademy.com/  

NotePad++ (text editor):  https://notepad-plus-plus.org/download/v6.9.2.html 

 

 

Please email holmesa226@highfield.herts.sch.uk or aliciaknowles@highfield.herts.sch.uk if you have 

any questions 
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